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AllT. XXXill.-Whitney'8 Gtologg oj OalVomia.' 

IN the last number of this Journal the pubHcation of the 
second volume of the ReJlorts of the Geological Survey: of CaH
fornia, was announced. This is the first volume of the Geol
ogy, the preceding volume being devoted to Paleontology. 
We have perused it with care, and with unusual interest, but 
find it difficult to epitomise it within the limits of an article 
suitable for this Journal. The volume is a "Report of Progress 
and Synopsis of the Field.work, from 1860 to 1864," so far as 
this work related to general geology, and is a record of the facts 
observed, condensed to the last degree. 

It is evident from its perusal that the geological structure of 
California is by no means so simplfl as that of similarly lar~e 
areas east of the Rocky Mountains. It may be simple in lts 
main outlines, but it is very complicated in its detni1s, and it is 
only by a study of these details that the wider generalizations 
are apparent. Professor Whitney foreshadowed some of the 
results here given, in his preface to the first volume of the 
Paleontological Report, and more fully in an article in this J our
nal, vol. xxxviii, pp. 256, 298. 

It was then announced that he considered the Coast Ranges 
to be made up of the Cretaceous and Tertiary, and the Sierra 
Nevada of newer Carboniferous, Triassic, and Jurassic forma
tions, the auriferous rocks on the western slope and argentifer
ous deposits of tho east, being mostly in the Triassic ana J"ur&s· 
sic, judging from the fossils obtained and the number of locali· 
ties in which they occur. 

In the volume before us be gives as many of the data from 
which these and other conclusions have been derived. We pro
ceed to notice some of the more interesting facts. 

The subject is naturally divided into two parts, one relating 
to the Coast Ranges, the otber to tbe Sierra Nevada; but in the 
arrangement of the subordinate pam, no systema.tio order has 
been pursued except such as is most convenient. The main 
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features of the mountain system of the state, Professor Whit· 
ney illustrates in the fo)]owlDg manner. 

In order to bring vividly before the mind the grand simplicity 
of the topographical features of California, we may dril.w on 
the map of the state five equidistant, parallel lines, having a 
direction N. 810 W., and 65 miles apart. 

Let the middle one of these be drawn at the western base of 
the Sierra Nevada, touchinQ the edge of the foot·hills, as it will 
be found to do, with the gIven direotion, from" Visalea to Red 
Bluffj the first parallel line east of this, drawn at 55 miles dis· 
tance, will pass through or very near tbe highest points of the 
Sierra Nevada, beginning with Mt. Shasta on the north, and 
tOuching in succession, toward the south, ~t Lassen's Peak, 
then Spanish Peak, Pilot Peak, the Downeyville Buttes, Pyramid 
Peak, Castle Peak, Mt. Dana, to Mt. San Bernardino and San 
Jacinto, touching also the high group of peaks discovered duro 
ing the explorations of 1864. This ]jne, if straight, would pass 
very near the culminating peaks of the Sierras for 600 miles. 

The next parallel east of this, (at the same distance of 56 
miles), crosses a series of depressions, occnpied. by lakes and 
deserts. The Klamath, Wright, Pyramid and Walker lakes, 
Death vaHey, Soda lake and the sinK of the Mojave lie on it. 

The first line to the west of the central one will be found to 
follow very closely the eastern base of the Coast Ranges from 
near Kern lake, northward for near SOO miles. 

The second line west, and last parallel, represents very nearly 
the coast line of the Pacific, or the western base of tlie Coast 
Ranges. 

These lines divide the state into four belts of nearly equal 
width, whioh preserve their main physical features over aliout 
five degrees of latitude, and for a distance of 400 mile~ which 
embrace the most im,portant part of the state, comprising nearly 
the whole of the agncultural, and by far the most of the min· 
eral districts. These belts are desigtlatedas follows, naming 
them from the east to the west: the Eastern slope, the Sierra 
Nevada, the great Californian Valley, and the Coast ranges. 

He further divides the state into the Southern, Central, and 
Northern Divisions, by two lines at right angles to these parallel~ 
the first passing through Fort Tejon, near the southern end of 
the great Central Valley, the other through Fort Reading, near 
the northern end. In this artiole we will only notice 

THE COAST RANGES. 

These, as their name indicates, lie near the coast, and \v hen 
seen from the sea, appear to form an almost unbroken . wall rising 
directly from the water. They consist of a number of chains 
or ranges, known under separate local names; they are gene· 
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rally much inferior in height to the Sierra Nevada, yet the cuI· 
minating points rise to perhaps 8000 ft. There are not, however, 
many points above 5000 ft. These chains, or ranges, although 
each is nearly distinct, are all connected, with the exception of 
the peaks which form the outlet of the great Central Valley, at 
the straits of Carquines and the Golden Gate. Both north and 
south of this, each separate chain, after being seI?arated from its 
next neighbor by a valley of greater or less WIdth, then joins 
some other chain lying nearly parallel, the whole system joining 
topographically with the Sierra Nevada at either end. In some 
of these valleys may be found the most fertile soil and lovely 
climate of this favored state, and these, with their adjoining 
lower hills, together with parts of the great Central Valley, con
tain nearl, all of its agricultural lands. 

GeologIcally, these Coast ranges are not known to contain 
any strata older than the Cretaceous. Certain it is that Cretace· 
ous and Tertiary· rocks make up the whole of the portion that 
has been examined. Both of these formations are more or less 
extensively metamorphosed, and almost everywhere have been 
greatly distorted since their deposition; and in places this dis· 
turbance is going on at the present time. Both volcanic rocks 
and granite occur, but neither forms a conspicuous part in the 
system as a whole. The volcanic, however, constitute a con
siderable mass near St. Helena, and the granitic in the ~t. Lucia. 
Considered geologically, it is believed that this system does not 
extend farther south than lat. 83°, nor north farther than lat. 
41 ° 80' or 42°. They lie almost entirely within a length of 550 
miles; on either side of this they are feebly represented, and 
apparently die out at the limits mentioned. 

In breadth they are remarkably uniform for over three hun. 
dred miles of the length, being about 55 miles wide i but each 
side of the middle they swell out to 60 miles or over. 

There is no central axis, nor is there a dominant chain, to 
which the others are subordinate. We wiU therefore notice 
some of the details as briefly as possible, and then return to 
some of the generalizations deduced. 

The Monte ])iablo Range.-This range possesses peculiar inter· 
est, and was studied with more care than most of the others. 
It forms the eastern member of the series, lying south of the 
bay of San Francisco. It commences at the straits of Carquines, 
and runs in a southeasterly direction to Pass EI Roble, a dis· 
tance of about 220 or 280 miles. The range has no central 
ridge upon whioh are located the culminating points, but con
sists of a belt of irregular hills 20 to 85 miles wide, the higher 
points IlSsociated in groups. On the eastern side the base is well 
nefined, sinking to the plain of the great Central Valley j but 
on the western side it receives several other chains which com-
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menea distinct, but which finally become merged into the main 
lDass. The chain is traversed by several depressions, separating 
the higber groups of peaks, and in these depressions are the 
more important passes. The following table shows the sub· 
divisions, and the heights of the higher peaks of each group, 
and of the intervening passes. 

GfGUJ1& 

Monte Diablo, 
Mount Hamilton, 
Panoebe, 
San Oarlos, 
Estrella, 

Higheat polnL 

?lit. Diablo, 3866, 
lit. Hamilton, 4440, 
Mariposa peak. 3700, 
Slln Oarl08, 4077, , 

Name ond helllhL 
or nut PQS8 Bouth. 

Livermore Pass, 686. 
1)aeheeo'8 " 1470. 
Pnnoehe " 2600. 
Estrelln ., , 
Pass EI Roble, j 

Monte Diablo, the culmination of the most nortbern group, is 
about SO miles from San Francisco, and forms a most interesting 
and conspicuous feature, and by far the best known landmark, 
in the state. Although less tlian 4000 fi. high, its position is 
such in respect to the surrounding country that it can be seen 
for a great distance in nearly every direction i and from its sum
mit the view is one of uncommon extent and beauty. The 
snow·covered Sierra Nevada is visible for more than 800 miles 
along its crest, and the whole area spread out before the eye is 
nearly 40,000 square miles. 

The mountain consists essentially of a double arch of Cre
taceous strata, highly metamorphosed near the crest i this meta
morphic center embraces about six or seven square miles, en
tirely surrounded by unaltered Cretaceous, and this in turn is 
encircled by the Tertiary which rests upon it. 

The metamorphism of the Cretaceous can be here well 
studied, and the passage of the Cretaceous shales into jaspers, 
and of sandstones into serpentines and other forms of rock, are 
seen to perfection. These metamorphic rocks bear a little gold, 
quicksil~er, copper and iron, but perhaps neitber in quantities 
or conditions of economical importance i and we may here 
state that tbis is the case with several other of the groups. 
There is no unmistakably eruptive rock, but an inconsideraole 
portion closely resembles it in character, and may prove eruptive. 

Resting conformably on the metamorphio in some places, and 
passing into it in others, are unaltered Cretaceous strata, rich in 
fossils, many of which have proved to be new species, their de· 
scriptions having already appeared in the volume on Paleon
tology. In the upper members of tbis Cretaceous, on the north 
side of the peak, occur the beds of coal in which are the" Monte 
Diablo Coal Mines." The coal beds as stated, are two in num
ber (possibly more) j they dip to the north at a considerable 
angle, and yield a very good quality of bituminous coal. The 
prOduce of the mines in 1864 was 87,458 tons, and a larger 
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quantity might be obtained. These are the only ooal mines in 
the state of any considerable extent, in successful operation, 
although coal exists in several other places in similar geological 
position. Resting on these Cretaceous strata, aJ>parently con· 
formably, is an immense thickness of Tertiary, of Miocene and 
Pliocene beds, the latter passing gradually into the more recent 
formations forming the plains. If the Eocene exists here or 
elsewhere in the state, its presence has not yet been proved by 
fossils. 

Lying west of this mass is a lower range of ridges known as 
the San Pablo hi1ls, which arc eight to twelve miles wide i they 
continue distinct from the main chain for over fifty miles.).. and 
then unite with the Mt. Hamilton group. Opposite San ~'ran· 
cisco they are 1400 to 1700 ft. high, but farther north they rise 
to near 2000 ft. Between this and the main chain are two vaI· 
leys, like bosins j the drainage of one is north to the straits of 
Carquines i the other is drained through a break in the hills 
near the head of the bay, by a canon, which will probably at 
some future time, furnish tbe available gap for the Pacific Rail· 
road to reach the bay and coast, the low Livermore Pass being 
the most practical place for such a road to oross the eastern 
members of the chain. There is here the usual admixture of 
Tertiary, Cretaceous and metamorphic. In the 'northern part 
the unaltered strata form for some distance a well defined syn· 
clinal axis (see section p. 14) i but farther south they are more 
broken and irregular. A belt of metamorphic runs nearly the 
whole length i and in several places eruptive rocks come through, 
but Lhey ao not appear to have exerted any considerable influ
ence either on the elevation or metamorphism of the mass. 
West of this group lies the bay of San Francisco. 

Passing south from Monte Diablo, at Mt. Livermore's Pass, 
low Tertiary hills, less than a thousand feet high, denuded with 
rounded outlines, and rather steep irregular valleys, make up 
the rnnge. Tbey are treeless, and with the exception of the 
early spring, when they are covered with the annual herbage, 
are very barren and desolate. 

South of this lies the greater mass of the Ml Hamilton group, 
little known except from the labors of the survey, and contain· 
ing the highest point within sight of San Francisco, Mt. Hamil
ton, 4440 n. Here the chain is wider and very rough, denuded 
into deep callons i the whole center consists of metamorphio 
Cretnceous strata, which are so broken and contorted that all reg· 
ularity of dip and strike are lost. Along its eastern edge lies a 
belt of unaltered Cretaceous, in places of most enormous thick· 
ness. At Arroyo del Puerto it is believed to be over 20,000 ft., 
the whole dipplOg to the east, and consisting of heavy beds of 
sandstone, With interstratified shales, and some conglomerates, 
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Fossils are not abundant, but are sufficiently so for a satisfactory 
determination of the age. Evidences of the enormODS thickness 
of this formation, and also of that of certain members of the 
Tertiary, were found in o~her parts of the State. 

Along the most of this group, the Cretaceous rocks extend to 
the base on the eastern side; but on the west, there are Tertiary, 
altered in places. The San Jose valley lies west of this group., 

The metamorphic center of this mass is not broken on the 
south, but extends along the chain to an unknown distance on 
the southeast, certainly beyond San Carlos, and probably much 
farther, or over 150 miles. No eruptive rock is known in this 
group. 

In the next group south, the Panoche group, there are a num
ber of peaks of eruptive rock, which are its culminating points. 
Pachecos peak is the most conspicuous, although notthe highest, 
being but 2845 ft., the highest points being about a thousand 
feet higher. Antimony occurs in this_part of the chain, btlt has 
not. been turned to economical use. West of this group lies the 
San Juan valley. 

Near the line of the next depression south, the PanochePass, 
tbere are remarkable evidences of the lateness of the disturb
ances j for Post·tertiary gravels are elevated at various angles, in 
some places nearly vertical, and have the great thickness of near
ly two thousand feet; the deposit is rather local, and appears to 
have been formed in a closed valley, which has since been 
drained, and the gravels denuded and in places greatly disturbed. 

The next group south of this, the San Carlos group, is the 
greatest of the chain, both as regards magnitude of mass and of 
altitude. Tertiary and Cretaceous rocks occur unaltered along 
its eastel'D side j the whole center is of metamorphic rock, so far 
as is known: the character of the western side is unknown. 
This group has not been extensively examined. It is very 
rough, barren and forbidding, and near the eastern edge of the 
metamorphic the New Idria quicksilver mines are located. 
These nnnes attracted at one time much attentioD, and have 
yielded a considerable quantity of the metal, but they have not 
as a whole proved' eminently profitable. The ore is much scat
tered, and occurs at intervals of several miles, the two principal 
mines being the New Idrin, and the San Carlos. An immensely 
large vein of pure chromic iron occurs in the vicinity. 

South of this nothing is definitely known of this chain, fur
ther than that it is very rough j that it decreases in width and 
altitude as we .approach its southern end; that it apparently re
ceives another rallge of hills that crosses the Salinas valley below 
the San Antonio river; that the hills along its eastern margin 
grow more dry and barren south of the Pachecos Pass i and that 
in the Estrella Pass and Pass el Roble, Tertiary fossils have been 
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found by the Paoifio Railroad surveyors. This last pass is very 
low, and terminates the chain under D. distinct name, the hills 
here joining the larger chain that stretches west from Fort Tejon. 

We have noticed this chain more at length, because, in some re
speots, it is typical of the Coast Range as a whole i without anl 
central axis, without any great intrusions of eruptive rock, it IS 
a broad belt of elevated country, rather than a ridge. V nlleys 
extend up in it, and closed basins occur in it, with but a narrow 
outlet, of which the Livermore, Suilol, and Panoche valleys are 
the most marked. On its western side it receives several other 
chains which enter it at a sharp angle from the northwest, and 
such ridges enter each group except the northern. 

In sbort, the chain appears to have been elevated by forces 
acting afong two different directions, the principal one nearly 
parallel with the chain, giving it its general dnection i while 
others, acting diagonally to the first, modified itssbape, and gave 
rise to the groups we have noticed, nearly every one of which is 
on the line at which another cbain enters, and produced the pe
culiarities of dip and strike which are described with considera. 
ble detail in the work, but which we here necessarily omit. 

While no chains of mountains pass oft' from the main chain 
on its eastem side, yet the strata sho\y a great tendency to pass 
out and sink beneath the San Joaquin plnin, the strike being 
nearly parallel with the direction of the chain, bnt diagonal to 
it, great masses passing out opposite each group, while in the cen
ter of. all of the groups examined, except that of Mt. Diablo it
self, the metamorphic rocks have every possible dip and strike. 
Although the chain may he considered a unit ~eographically, it 
is not so geologically. Aside from its union With the chain on 
the west, already noted, it is separated to the northwest, by 
the narro\y strait of Carquines from ridges of the same age and 
general character, while on the south, it blends with other 
raoges j only its eastern edge seems to be weU defined, where it 
everywhere sinks into the dry San Joaquin plain. 

The great mass of the chain is Cretaceous, and the most of 
this is metamorphosed; the Tertiary plays but a subordinate 
part, a~d the disturbance of the strata have continued to the 
latest tImes. 

Economically considered, the chain has no great sources of 
wealth. The soil is mostly barren i but valleys of limited ex
teot, especiallj in its nortliern part, are very fertile and many of 
its lower hills afford pnsturnge to limited herds and :flocks. No 
forests occur in any part of its length, but the center is covered 
with scattered timber or chnpparnl, and scattered trees occur on 
some of the lower hills. Coal is its most valuable mineral, and 
this occurs in workable conditions only at its northern port.ion, 
near M.L. Diablo. Quicksilver occurs in many localities, from 
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Mt. Diablo to San OlU'los, and considerable quantities have been 
mined at and nenr the latter locality j n1.1. tile others seem un
promising. Oopper occurs in very numerous localities, and has 
been the subject. of several mining "excitements'" but thus far 
no well defined vein has been found, nor has a single deposit 
been profitably worked. Ohromic iron occurs also in several 
localities j one vein near New Idria is of great size, but it has 
thus far been turned to no account. Antimony occurs near Pa
checos peak, bUL is not worked. Silver has been reported sev
eral times, and some mining excitements have been raised, but 
the labors of the prospectors have not been rewarded. Gold oc
curs at very numerous localities, but at all in too small quanti
ties to be profitably worked. H~draulic cement occurs in the 
Oretaceous shales, and near Martiflez may yet be turned to ac· 
count 1 but thus far it is not worked. Asphaltum and oil occur 
near toe two extremities of the chain, but thus far they do not 
bid fair to be profitable. 

North of tlie bay of San Francisco, we have a continuation 
of the Oretaceous, also mostly metamorphosed, being a system 
of ridges and hil1s, occupying the re~on between the ocean and 
the Sacramento valley, and mostly without the wide valleys so 
common south. Russian River, and Napa valleys are similar to 
thos~ but narrower. The metamorphic Oretaceous bears the 
same mineralogical and lithological features, and quicksilver 0c
curs in man, localities, in some of which it has been worked, but 
thus far With qUeStionable profit. It occurs generally as the 
8ulphuret, but considerable quantities of the native metal are 
found in certain localities in Lake county. 

There is a smaller proportion of unrutered rock than in the 
ranges south of the bay, and 0. larger of volcanic material. 
Near the sea, ruong the western members of the group, Miocene 
Tert.iary rests unconformably on the highly disturbed and altered 
Oretaceous, but the extent of the formation is rather limited. 
Gold has been found in numerous localities, but never in suffi· 
cient abundance to be of importance. Numerous warm springs 
occur, some of which are celebrated for their medicinal quali. 
ties, and the so·called GeJ'sers are widely known as objects of 
scenic interest. A smaUlake near Olear Lake, is yielding borax 
in considerable quantities to commerce. Some of the valleys 
are among the most fertile and beautiful of the state. 

Between the bay of San Francisco and San J~ vaneys on the 
east and the Pacific on the west, and extending from the Golden 
Gate to the bay of Monterey, are a series of ridgeS known under 
a variety of loCal names, the princip,al of which are the Peninsula 
of Sa.n Francisco, the San Bruno btlls, and the Santa Oruz moun· 
tains. This series is about 75 miles in length, and has a maxi
JDum width of about 25 miles. They begin quite nan:o\v and 
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low on the northwest, and increase in height and breadth to 
near New Almaden, where they attain their greatest breadth, and 
above Mt. Bache, 8780 n .. is the culminating point, then de
crease to the southward. 'l'hese ridges rise directly from the sea, 
without intervening plains along the coast. 

In this series, tbe Cretaceous alratn, so far as seen, are mostly 
altered and very much broken and contorted, and Tertiary rockS, 
mostly of the later groups, are largely developed. The forma
tions which compose these ridges on the north are but a continu
ation of those found in Marin Co., on the opposite side of the 
Golden Gate and on the south, and they throw out spurs, one of 
which apparently crosses the San Jose valley by a series of hills 
of highly metamorphio rock a few miles below San Jose, and 
again by ridges near the southern part, which cross the Pajaro 
river, and connect with the Gavillan range, which series are in 
turn absorbed by the Monte Diablo range farther east. 

Beginning at the north, the most of the rock in and about San 
Francisco is of highly altered Cretaceous, so broken and con
torted that no prevailing dip or strike can be observed. These 
constitute the rocky hills in the city, and about it, and also the 
most of the rocky islands in the bay. The rocks have precisely 
the lithological character of the rocks of similar age in the Mt. 
Diablo groop, and a few fossi1s have been found to fix the age 
be,Yond cavi1. 

In places. beds of Pliocene rest unconformably on them. As 
we proceed northward, the Miocene comes iu, and throughont 
the rest of the range plays a more conspicuous part. 

By far the most interesting feature of tbis group, is the great 
abundance of cinnabar at and near the New Almaden mines. 
So much has been written abont these mines, that an extended 
description here is unnecessary,except to Bay that the labors of 
the survey appear to have demonstrated that they lie wholly in 
metamorphic Cretaceous rocks. 

Cinnaoar occurs in limited quantities in many localities in these 
beds, from the city of San Francisco to near the Pajaro river, 
always associated with rock of such peculiar oharacter that it is 
readily recognized by tIre explorer familiar with the coast ranges, 
and precisely similar to that in which the same ore occurs at 
New rdria., San Carlos and other mincs, Monte Diablo, San Pablo 
hills, a.nd the very numerous localities in Lake and Napa coun
ties, the most of which are certainly in the Cretaceous. 

The greatest deposits of are, so far as is known, are at New 
Almaden, where these well known mines have a capacity of pro
duction at present of abont 5,000 flasks per month, or four and 
a half milhons of pounds per year. 

The Enriquita mine is now merged in the New Almaden, or 
is worked by the same company. The Guadaloupe mine has 
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furnished considerable of tbe metal, but vastly less tban the 
New Almaden. 'l'hese three mines Jie on a ridge-the culmin
atingjoints of whioh are about 1,600 to 1,700 feet high,-lying 
east 0 the main mass of mountains. Traversing this rid~e are a 
series of limestones, which may be traced much farther In each 
direction. Serpentine in large quantities, and bitumen in small 
q uantiLics, are associated with toe cinnabar in all of its localities. 
Prospecting bas been largely prosecuted in both directions with
out important results. 

A mass of Tertiary is folded between this rid~e containing the 
mines, and the main mountain range west. Tllls is seen in lim
ited quantities back of Mine peaK, and it occurs again much 
more largely to tho northwest. Whetber the larger masses of 
Tertiary, lying in front of the main chain botb to the northwest 
and southeast, are continuous along a belt behind the Mine ridge, 
is not demonstrated j tbe strata are so broken, that much more 
labor is needed before the details of structure can be known. 

The mountains back of the Mine ridge of New Almaden are 
peculiarly rough and forbidding; many points rise to above 
8,000 ft., and the region is denuded illto deep and precipitous ra
vines. The slopes are covered in some places with scattered 
timber, in others with a dense growth of cliapparal or chamisal, 
making exploration laborious. 

On the western side altered limestone again occurs, but its ex
tent is not known. Quarries in this rock near Santa Cruz sup
ply the most of the lime used in the San Francisco market. 

Between the summits and Santa Cruz on the south, large 
masses of Tertiary occur, slightly disturbed near the bay, but 
much broken farther back. Five terraces near the coast indicate 
changes of level at no very remote period geologically. 

Granite occurs, in comparatively limited masses, at various 
places in this chain, as well as in its continuation north of tbe 
Golden Gate, in Marin Co., ann of the same character, gener· 
ally highly decomposable. Its precise relation to the other rocks 
has not been studied. Near tbe southern end of tbe large mass, 
and a few miles north of Santa Cruz, gold has been found in 
sufficient quantities to pay at times for working on a limited 
scale. One mass of gold·bearin~ quartz was worked with a 
profit for a very short time, but It soon ceased to pay. Else
where in this range gold has been found in small quantities, gen
erally on the metamorphic portion, and we have heard it repeat
edly stated that it may be detected in certain of the sands in 
the city of San Francisco itsel£ 

Unsuccessful exploration for coal in workable quantities has 
been carried on at various times, and at various points, and 
more recent explorations for oil have thus far also been unsuc· 
cessful. 
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With regard to the entire region south of the bay of Monte
rey, and belonging to the coast ranges, less can be said, because 
less is known t eitner geographically or geologically. A mere re
connoissance bas been made of Il. part of it, while of large areas 
we are wholly in the dark, as neither the explorations of the 
Geological Survey, nor of other exploring expeditions have 
there penetrated. We will notice, however, some of the more 
salient features. 

Santa Lucia t'hain.-Deginning at Point pjnos, at the southern 
entrance of the bay of Monterey, commences another chain that 
follows the coast closely, for about a hundred miles, to Estero 
Bay, olong a curve, which continued carries the chain from the 
coast at this point more to the eastward, until it connects with 
other chains which extend on in nn unbroken series until they 
join the Sierra Nevada near Fort Tejon, 140 miles beyond. The 
main pOl·tion of this chain takes the name of Santa Lucia, but 
portions of the range, and spurs that branch from it, take local 
names. 

The chain attains a width of 20 to 25 miles for a considerable 
distance, and in places is even wider. Its western base, for Il. 
hundred miles, sinks directly into the ocean and is peculiarly 
inaccessible and both its geography and geology nrc entirely un
known, except the general features of the coast line. On tbe 
eastern side, for 120 miles, stretches the valley of the Salinas, 
separating it from the Monte Diablo range. Granite commences 
at Point Pinos, and occurs at intervals aloog the northern twenty 
or thirty miles, and is known to form large masses in the interior 
of the chain. For this portion, the rocks consist of this granite, 
metamorphic Tertiary, and uns.1tered Miocene and Pliocene stra
tn, and in places limited eruptive rock. No Cretaceous beds 
have been found to exist here, but they are believed to occur far
ther within the chain. 

The Carmelo valley cuts the chain from the northwest, and on 
its west side is a high range of hills known as the Polo Scrito 
hills, made up of metamorphic rock, including gneiss, dipping 
northeast, and containing some granite. 

The highest part of the chain lies near lat. 86° N., where the 
mountains attain a height sUJ.>posed to be 6,000 ft., or more, and 
over this region the country lS especially difficult of access. The 
scarcity of water on the riilges, the density of the ohappara), the 
precipitous nature of the slopes, the absence of nil roads and 
trails, and the ferocity of the wild bensts, have thus far deterred 
explorers. For nearly a hundred miles, along its western base, 
Tertiary rocks occur, often of great thickness, generally dipping 
away from the main chaio, but often greatly twisted and con
torted. Tbese strata, so far as is known, are Miocene and Plio
cenej but in the metamorphic, toward the center of the chain, 
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Oretaceous strata are beHeved to occur. Portions of the Ter
tiary are highly bituminous, and asphaltum is often met with. 

Gold occurs in small quantities, especially on the San Antonio 
river, and there have long been traditions of silver mines in the 
interior. 

A range of Tertiary hills, known as the San Antonio hills, 
branches from the main chain, and crosses the Salinas valley 
about 75 or 80 miles from its mouth. Above this, are great de
posits of modern gravels, lying horizontally, and in places most 
beautifully terraced. 

From north of San Luis Obispo, we have a section of the 
rocks given (p.l44) which differs most remarkably from the sup
posed structure of the chain, as described by previous authori
ties. Instend of an nnticlinal axis, having an eruptive center, 
,viLh regularly arranged strnta on the two sides, we have a fan
like structure, suggesting a synclinal axis i but the position on 
the north side of the chain is not given. With respect to the re
gion east of this point we have no data. 

South of San Luis Obispo, there is a lower range of hills, 
having also the fan·structure, shown on the same section i while 
between these chains are more or less isolated hills of serpentine 
and other kinds 0.£ metamorphic rock. 

Between San Luis Obispo and Los Angelos, there is a succes
sion of ridges havin~ a more nearly east and west direction, sep· 
arated by comparatively narrow valleys. Between the Santa 
Lucia and Santa lilez chains, we have about two principal chains, 
of whicb we know litt1e as to the details of their strUl!ture. So 
far as is known, they are composed almost entirely of Miocene 
and Pliocene strata, in places of immense thickness. There is 
much metnmorphic rock, but little if any eruptive. It is be· 
lieved that Oretaceous strata occur on the north of the Sauta 
Inez chain, but of this we have no proof. The strata Ilre every
where much broken and disturbed, and the details of structure 
very much complicated. In the valleys there are occasional 
st.rat.ified deposits of more modern nge resting on the upturned 
Turtinry. The member of the Tertinry known as the" Ditumin
ous slates" is largely represented, and asphaltum and its kindred 
bituminous substauces are of frequent occurrence. 

The &mta Iffez chain.-The Santa Ifiez chain begins at Point 
Conception, and stretches nearly east, joining in that direction 
the other chains that pass south of Fort Tejon, toward San Ber
Dardino. Only the western part bas been examined. Bere it 
stretches in an almost unbroken ridge, the Gaviote pass being 
t,be only gnp for many miles. The chain attains a heilTht of 
near 4,000 feet east of Santa Barbara, but decreases in height 
toward the west to about 2,500 feet at Gaviote pass. So far as 
is known, the western end of the chain is composed entirely of 
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Tertiary sandstones, of the Miocene age, scarcely altered. The 
structure of the chain is somewhat remarkable. 

At the Gaviote pass, the strata. all dip to the south, present
ing their broken edges to the norLh in a very conspicuous man
ner as we enter the _pass from this direction. Twenty miles far
ther east, back: of Santa Barbara, they still dip north, but at a 
higher angle, the broken edges of the uplifted beds forming II. 

very ragged and most picturesque outline a~aiDst the sky, the 
southern slope being very steep. A short dIstance farther east 
there is an anticlinal axis, of' which the crown or northern 
portioos are much removed, while at the most eastern part the 
strata have all a northern dip, and the chain a broader summit. 
It is in fact as if an anticlinal axis crossed the chain at an ob
liq,ae angle j at the western end the northern side of the arch 
belDg wanting, and at the eastern end, the southern being re
moved, or inconspicuous. 

At and near Santa Barbara, the crest of the chain consists of 
the thick sandstones j resting on these are the bituminous shales 
which become much broken and contorted in the Fort bills and 
near the sea. Both of these formations are remarkably non-fos
siliferous j but few species were found. Resting on the worn 
and contorted edges of the bituminous shales, are more modern 
Pliocene and Post-pliocene deposits, nearly horizontal, and in 
places very fossiliferous. For sections of these strata, the reader 
IS referred to the illustrations in the volume. 

The bituminous shales yield much bituminous material. As
phaltum and oil occur in grea.t quantities and at ma.ny local
ltles, sometimes seeu oozing directly from the shales, at others, 
filling cavities in or saturating the looser superficial deposits. 
Quicksilver has been reported since the date of these explora
tions in the mountains to the northeast of Santa Barbara, in 
rocks of Tertiary age. 

Between the Santa Iiiez and Santa Monica chains are a series 
of minor ridges, very much broken in their character, composed 
of Tertinry rocks, so far as is known, very complicated in their 
details of structure, of which we have only very limited inform
ation. The Santa Susanna range is the most considerable, rising 
on the north of the San Fernando valley, to the height of 3,000 
feet. It is composed of beds of sandstone of immense thick
ness, very non-fossiliferous, which are overlaid by the bitu
minous shales that extend north into the valley of the Santa 
Clara river, all dipping to the north. There are evidences of an 
immense fault, and the San Fernando valley occupies the line of 
the break. The broken edges of the thick sandstone strata, pre
senting Il. rocky and precipitous front to the south and rising 
like Il. gigantic wall from the plaiD, arc conspicuous and grand 
objects in the scenery of the region. The fnult. must be great, 
for the hills rise to at least 3,000 ft., the upper members being of 
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the same series that sink beneath the plain on the south side, 
from the northern flanks of the Santa Monica.. 

The chain known as the Santo. Monica. is of less e~tentt its 
western end terminating in a bold headland on the Pacific. The 
le~gLh of the ~bain is about 86 miles, a~d it is abo~t six miles 
wIde toward Its eastern end; but- at Its western It becomes 
mingled with tbe mountains that close around the western end 
of the San Fernando valley. The chain is especially interest
ing from its baving a well-defined anticlinal rucilJ, wIth 11 mass 
of granite forming the center, the strata dipping away from its 
center on' either side. In places they are aTtered quite exten
sively, especially near the contact with the granite. The strata 
consists of both the sandstones and the bituminous slates of the 
Miocene age. 

Of the chains south of this we have less information. The 
San Gabriel range is high and very rough, and rises abruptly 
from the San Gabriel plain to a height of over 6000 ft., a most 
picturesque object in the landscBJle. It is but little known 
geograpliically and geologically. It appears to be made up 
mostly of granitic and metamorphic rocks, and to have been 
elevated since the Cretaceous period, and hence to belong to 
the Coast Ranges, although it connects with the San Bernar
dino chain, which belongs to the series, as do the other chains 
of the Coast Ranges with the Sierra Nevada near Fort Tejon. 
Strata supposed to be 'of Terti!liry age, of great thickness, lie 
along the southern flanks, which. have been greatly disturbed 
and are traversed by numeroWi dikes of granite. The whole of 
this side of the chain shows most extensive disturbances and 
powerful metamorphic action to have taken place since the de
position of the Miocene. 

The region south of this is also little known. The ranges 
known as the Santa Anna chain o.nd the 'remescal range were 
visited. The latter hns attained some celebrity from the exist· 
ence of tin ore in it, forming the so·called Tcmescal Tin Mines, 
which were the scene of eonsiderable excitement five years 
aao. Enough tin ore has been found here to justify somo hopes 
of its oecllrring in paying quantities; but thus far explorations 
bave not been rewarded by any deposits of workable vaille. 
The geological age of the rocks in wnich it occurs has not been 
satisfactorily determined. 

The islands that lie oft' the lower coast, at least the more 
northern of them, appear to be of the same age as the Coast 
Ranges, and to belong to the same periods of elevation. 

The only other portion of the Coast Rnnges that is treated of 
at any length in tlie volume before us is that lying to the south 
of the Tulare valley and closing around the head of it, uniting 
with the Diablo and other Const Ranges on the west, and with 
the Sierra Nevada on the east, forming 0. perfect topographical 
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connection. This is of special interest on two accounts = first, 
the geographical union of tbese chains of unlike geological 
ages; and secondly, because here Eocene strata have formerly 
been supposed to occur. 'Phis belief arose from fossils supposea 
to be Eocene fouud in a boulder near the Canada de las U vas, 
by one of the parties of the Pacific R. R. Exploration. The 
localities whence this boulder must have been derived ,vas ex
amined and found to be most unmista.kably Cretaceolls, a large 
number of characteristic fossils being found. At San Emidio 
Canon these Cretaceous strata are of inconsiderable thickness. 
compared with the enormous thickness of Tertiary that rests 
conformably upon them. 

Some of this Tertiary would appear from position to be Eo
cene, but no unmistakable Eocene fossil bas yet been found in 
the state. Certain fossils found near New Idria. are of uncertain 
age, and Mr. Gabb inclines to the belief that they may be Eocene. 
Antimony occurs in at least one place, and there has been much 
useless prospecting for silver. 

In the monntains to tbe south there bas been "coPEer excite
ments," but thus far with novnll1nble results j and gola has been 
washed to some extent, and we believe it still is worked. The 
first gold ~tracted in California was found as cady as 1841, ill 
the region between this range and San Fernando valley. 

We have thus glanced rapidly at some of the more interest
ing features of the Coast Ranges j we will now briefly review 
some of the generalizations. 

We find in these chains every variety of structure. In the 
Santa Monica a well defined anticlinal axis; in the San Luis 
Obispo hills, in tbe San Pablo hille, and in other places, syn
clinal axes; in the Santa Susanna range a great fault., the broken 
edges of the strata forming one flAnk, the plnne of the strata 
the other j in M t. Diablo a double arch; in other groups of the 
Diablo chain a crump1ed mass of strata. We see thnt tbe chains 
have been elevated by forces acting in directions transverse to 
each other; thnt these have not only determined the direction 
of the chains as no whole, but have modified the structure of 
each. These complications of'structure, aided by most exten· 
sive denudations, bave resulted in the peculiar topography of 
the region. It appears that the forces acting along the north
westerly and sOlltbeasterly directions have been the strongest, 
and hence have determined the directions of the larger chains, 
as well as the general direction of the coast. 

Changes of level have taken place do\vn to very modern 
times, and have even accompanied the earthqunkes of recent 
years. Hot springs are numerous and occur along nearly the 
whole length of the chain and in many of the ranges. 

In regard to the metallic and mineral wealth, we may review 
what has been already stated. 



Quicksilver is the most valuable metallic product.. Its place 
of greatest abundance is at Ne\v Almaden; but it occnrs. in 
numerous other places in metamorphic Cretaceous, but generally 
in quantities or under conditions which have forbid its profitable 
extraction. Gold occurs in very numerous localities, but has 
not repaid working except in a few rare instances and on a 
amaH scale. Silver has been reported at various times, but no 
mines of value have yet been found. Copper occurs in very 
numerous localities, but thus fllr no vein containing workable 
quantities of ore is known. Iron, tin, antimony, and man~nnese 
orcs have been found in limited quantities, but not in contlitions 
of commercial importance. Chromic iron occurs in large quan· 
tities, but fl,lso valueless. Coal occurs in workable beds at 
Monte Diablo, and in less quantities and under less favorable 
conditions at other places. Asphaltum occurs in immense quan
tities, and oil has been obtained, and extensive explorations 
have been made for the latter with reference to wells of com
mercial importance, but thus far unsuccessfully. Borax is ex
tracted with success at one place, and sulphur occurs in some 
places which may hereafter prove of value. 

The mountain ranges and their valleys are without forests ex
cept on the immediate coast, but the most of the hills have 
scattered trees. The higher ridges are very barren nnd dry, 
the lower hills yield pasturage, and the valleys are often very 
fertile, some of them possessing tho finest climate 8S well as the 
most fertile soil of the State. 

We will consider the Sierra Nevada in a future article. 
W.H. B. 




